Genotyping of β-globin gene mutations in single lymphocytes: a preliminary study for preimplantation genetic diagnosis of monogenic disorders.
Hemoglobinopathies, especially β-thalassemia (β-thal), represent an important health burden in Mediterranean countries like Turkey. Some couples prefer the option of preimplantation genetic diagnosis (PGD). However, clinical application of PGD, especially for the monogenic disorders is technically demanding. To ensure reliable results, protocols need to be robust and well standardized. Ideally PGD-PCR (polymerase chain reaction) protocols should be based on multiplex and fluorescent PCR for analysis of the disease-causing mutation(s) along with linked markers across the disease-associated locus. In this study, we aimed to constitute a protocol in single cells involving first round multiplex PCR with primers to amplify the region of the β-globin gene containing the most common mutations. Two microsatellites linked to the β-globin gene cluster (D11S4891, D11S2362) and two unlinked (D13S314, GABRB3) microsatellite markers, were used to rule out allele dropout (ADO) and contamination; followed by nested real-time PCR for genotyping the β-globin mutations. We also investigated the allele frequencies and heterozygote rates of these microsatellites in the Turkish population that have not been reported to date. This protocol was tested in 100 single lymphocytes from heterozygotes with known β-globin mutations. Amplification failure was detected in one lymphocyte (1%) and ADO was observed in two lymphocytes (2%). No contamination was detected. All results were concordant with the genotypes of the patients. Overall, this protocol was demonstrated to be sensitive, accurate, reliable and rapid for the detection of β-globin mutations in single cells and shows potential for the clinical application of PGD for hemoglobinopathies in the Turkish population.